Background: Comprehensive and timely rehabilitation for total joint arthroplasty (TJA) is needed to maximize recovery from this elective surgical procedure for hip and knee arthritis. Administrative data do not capture the variation of treatment for rehabilitation across the continuum of care for TJA, so we conducted a survey for physiotherapists to report practice for TJA across the continuum of care. The primary objective was to describe the reported practice of physiotherapy for TJA across the continuum of care within the context of a provincial TJA clinical pathway and highlight possible gaps in care. Method: A cross-sectional on-line survey was accessible to licensed physiotherapists in Alberta, Canada for 11 weeks. Physiotherapists who treated at least five patients with TJA annually were asked to complete the survey. The survey consisted of 58 questions grouped into pre-operative, acute care and post-acute rehabilitation. Variation of practice was described in terms of number, duration and type of visits along with goals of care and program delivery methods. Results: Of the 80 respondents, 26 (33 %) stated they worked in small centres or rural settings in Alberta with the remaining respondents working in two large urban sites. The primary treatment goal differed for each phase across the continuum of care in that pre-operative phase was directed at improving muscle strength, functional activities were commonly reported for acute care, and post-acute phase was directed at improving joint rangeof-motion. Proportionally, more physiotherapists from rural areas treated patients in out-patient hospital departments (59 %), whereas a higher proportion in urban physiotherapists saw patients in private clinics (48 %). Across the continuum of care, treatment was primarily delivered on an individual basis rather than in a group format. Conclusions: Variation of practice reported with pre-and post-operative care in the community will stimulate dialogue within the profession as to what is the minimal standard of care to provide patients undergoing TJA.
Background
Physiotherapy is an essential service in preparing for and recovering after total hip (THA) and knee arthroplasty (TKA) because it has been shown to improve pain, function and health-related quality of life (HRQL) [1, 2] . Current evidence also emphasizes the need for rehabilitation to optimize patient outcomes before and after surgery [3, 4] , reduce healthcare costs [5] and increase patient satisfaction [6] . Inadequate rehabilitation is likely a major contributor to residual pain [7] , muscle weakness, functional limitations and poor HRQL reported in approximately 25 % of individuals after total joint arthroplasty (TJA) [8] [9] [10] . Comprehensive and timely rehabilitation for TJA is needed to maximize recovery from this elective surgical procedure for hip and knee arthritis [11] .
During 2012-2013, 41,910 primary THA and 52,868 primary TKA procedures were performed in Canada [12] , of which the Alberta provincial rate for THA was 163.7.2 per 100,000 and 202.3 per 100,000 for TKA in 2012-2013 [12] . With the aging population, increased prevalence of osteoarthritis (OA) and growing demand for TJA procedures [13, 14] , related rehabilitation services will have an increasingly greater impact on health care systems. Despite evidence supporting TJA rehabilitation for OA and the presence of best practice recommendations [1, 2, [15] [16] [17] [18] , marked variations in current practice exists [19] [20] [21] . Practice variation in other areas of health care, such as back surgery, has been associated with excessive healthcare costs and outcome variability [22] .
One approach to standardize care and provide evidencebased care is the implementation of clinical pathways. Within Alberta, provincial multidisciplinary clinical pathways for THA and TKA have been in existence for acute care management over the past decade. The clinical pathways include medical, pharmaceutical and rehabilitation management directed at a 3 to 4 day length of stay (LOS) in acute care settings. The primary aim of implementing clinical pathways for THA and TKA in Alberta was to standardize care and provide best practice [23] . In spite of guidelines for rehabilitation of TJA, no clinical pathways exist for pre-operative or postacute care within the province. With more recent healthcare reform, little is known about the practice variation of physiotherapy for THA and TKA. Although the overall success of recovery from surgery for TJA is dependent upon many factors including rehabilitation, the optimal type and frequency of physiotherapy has not been established.
The healthcare landscape is changing and physiotherapy services are not always appropriately prioritized relative to other services [24] . Physiotherapists typically provide treatment for TJA in acute care hospitals, rehabilitation facilities, and within the community (eg. out-patient hospital, home care and private practice) which makes evaluation of rehabilitation services across the continuum of care challenging. Because administrative data do not capture the variation of treatment visit variation (eg. number, duration, type) for rehabilitation services across the continuum of care, a survey of physiotherapists may provide better insight into the services provided. The primary objective of this cross-sectional survey was to describe the reported practice of physiotherapy for TJA across the continuum of care within the context of a provincial TJA clinical pathway and highlight possible gaps in care.
Methods
This cross-sectional on-line survey was accessible to licensed physiotherapists in Alberta, Canada for 11 weeks from June 6, 2014 -September 22, 2014. The invitation to participate was posted on the provincial professional college and association web-site (http://www.physio therapyalberta.ca/). All practicing physiotherapists in the province are licensed by the provincial professional college and association. Physiotherapists who treated at least five patients with TJA annually regardless of practice setting, were asked to complete the survey. Variation of practice was described in terms of number, duration and type of visits along with goals of care and program delivery methods.
In 2013, 2345 physiotherapists were licensed to practice in the province (2013 pop 4,007,700) [25] . Approximately 80 % (n = 1873) of physiotherapists were from the two largest metropolitan areas in the provinces, Calgary and Edmonton [26] . An estimated 1580 (66 %) of licensed therapists reported practice areas (general, rheumatology, orthopaedics) that may have included treating patients with TJA. Approximately 47 % (n = 1035) of licensed physiotherapists were in private practice and another 29 % (n = 645) practiced in general hospitals [26] . Twelve centres in Alberta perform surgery for TJA; six high volume hospitals in large metropolitan areas (Edmonton, Calgary) and six smaller centres (Camrose, Weslock, Grande Prairie, Red Deer, Medicine Hat and Lethbridge) [27] . Approximately 70 % of TJA surgeries were performed in the large metropolitan areas (Calgary and Edmonton).
Within the acute care setting, the provincial pathway was developed for a 3 to 4 day length of stay for both THA and TKA and included physiotherapy services. The rehabilitation component of the pathway included commencement of mobilization of patients on the day of surgery. Mobilization can range from sitting at the edge of the bed, to standing or walking. Within the clinical pathway, mobility was recommended twice daily. Although the clinical pathway outlines physiotherapy activities during acute-care, no pre-established standardized guidelines exist for pre-operative and post-discharge rehabilitation services. Service delivery is dependent upon available funding within each of the five provincial health zones. Seven pre-operative and seven post-acute visits for TJA are covered by the regional health zones in Calgary and Edmonton health zones. Within the other three health zones (North, Central, South), rehabilitation services are dependent upon available human resources in the community. In the North and Central Zones, seven visits are covered by the health zone for postacute care if private practice physiotherapy exists in the community. Physiotherapy in the South Zone does not provide coverage for private practice services for TJA but rather patients receive their rehabilitation at outpatient hospital sites. The number of out-patient hospital physiotherapy visits is dependent upon the therapist's discretion.
The online survey consisted of 58 questions related to care in the pre-operative (21 questions), acute care (20 questions) and post-acute (17 questions) phases of care. (Additional file 1) The survey questions addressed TKA and THA individually and questions were categorized with respect to the three phases of the continuum of care: pre-operative, acute care and post-acute rehabilitation. Survey development was based on earlier unpublished work done by one of the authors (MDW) in British Columbia (BC) and expert opinion in 2006. The unpublished work was based on paper-based questionnaires which were distributed through e-mail to rehabilitation practice leaders across the five provincial health authorities within BC. Questionnaire topics included information on any pre-operative, acute care or outpatient (post-acute) rehabilitation services provided including patient volume, treatment format and time, specific interventions, discharge criteria and follow-up care. Thirty clinical BC sites completed the questionnaires.
The questions that dealt with each phase of care covered a broad range of topics including: goals of care, program delivery methods, the structure and timing of the program and the physiotherapist's perception of the program's effectiveness. Most questions were closeended (multiple-choice, ranking, or "indicate all that apply" options) to standardize responses and improve survey completion [28] . The survey was created using the Survey Monkey tool [29] . Ethics approval was obtained from the Health Research Ethics Review Board of the University of Alberta. Because this was an anonymous cross-sectional survey, participants provided implicit consent by completing the on-line survey.
Analysis
Summary statistics (e.g., frequencies, proportions, means, standard deviations) were completed for responses with stratification of urban and rural settings. Statistical analyses were performed using SPSS version 22.0.
Results
Overall, 83 participants responded based on the requirement that they have treated at least 5 patients with TJA over the past year. Three entries were omitted because less than three questions were answered for each case. Of the remaining 80 respondents, 39 stated they provided preoperative care, 30 operative care and 45 post-acute care. Of this sample, 45 (46 %) respondents provided care in one of the three practice settings and 5 (6 %) respondents provided care across the continuum of care (pre-operative, acute and post acute care). There were 26 (33 %) respondents who worked in small centres or rural settings in Alberta with the remaining respondents working in the two large urban sites.
Pre-operative care
Of the 80 respondents, 39 (49 %) reported providing preoperative care to patients. The majority of physiotherapists who provided pre-operative care, 30 (79 %) delivered both exercise and education in the session while eight (21 %) provided education alone. These sessions were typically provided on an individual basis (85 %) within 3 months of scheduled surgery and occurred either in the hospital or clinic. Half of respondents reported providing only one session for the pre-operative program while 30 % provided two to four pre-operative sessions. Only six (20 %) stated they evaluated patient satisfaction of the program.
Of the 39 respondents who stated they treated patients during the pre-operative phase, 27 respondents ranked four general treatment goals from a pre-generated list for a pre-operative program. (Supplemental material) Almost half ranked the primary treatment goal to improve strength (13, 48 %), whereas pain control was ranked as the primary treatment goal by 4 respondents (Table 1) . When asked about the type of exercises offered, resistive training using free weights or resistive bands were more often reported (26, 96 %), although functional activities (23, 85 %), and balance activities (20, 74 %) were also performed (Table 2 ). Respondents reported that treatment was typically based on past clinical experience or clinical guidelines.
The three most commonly reported types of education for these pre-operative sessions were education that focussed on exercise (n = 30), movement precautions (n = 25) and pain control (n = 25). Exercise handouts and education booklets were frequently provided. The majority of in-person education sessions were directed by a health professional (n = 29), although a few were presented in the form of a DVD (n = 6).
Acute care
Of the 30 (37 %) respondents who stated that they provided acute care treatment for patients after their surgery, 18 (60 %) were from urban centres. The majority of respondents from rural settings typically had one physiotherapist, one or two physiotherapy assistants and one occupational therapist working on the unit. The units in the rural settings were smaller than the urban centres ranging from six to 45 beds, whereas the urban respondents stated they were working on units with up to 120 beds. The reported average LOS for both THA and TKA was 4 days. All respondents stated that they followed the provincial clinical pathway with all physiotherapy visits starting on the day of surgery or post-op day one. One or two visits per day by the physiotherapist occurred whereas the physiotherapy assistants visited two or three times per day for the duration of the hospital stay. When asked to rank treatment goals in order of importance, 57 % of respondents ranked performing functional activities as the primary goal in acute care, followed by pain control (30 %) ( Table 1 ). The first session of therapy included dangling at the edge of bed and walking. All respondents stated that patients were encouraged to walk daily. Patients practised a variety of exercises during the in-patient stay ranging from bed, sitting, standing and walking activities. Ice and elevation were the primary modalities used when dealing with swelling. Six respondents stated they used continuous passive motion after TKA.
Post-acute care
Of the 45 respondents who provided post-acute care, the majority were from private practice (38 %), followed by out-patient hospital departments (33 %), subacute facilities or provincial hip and knee clinics (18 %), and home care (11 %). Proportionally, more physiotherapists from rural areas treated patients in out-patient hospital departments (59 %), whereas a higher proportion in urban physiotherapists saw patients in private clinics (48 %). Rural therapists reported seeing patients at a mean 2.9 (SD 1.6) weeks post-operatively for TKA and at a mean 3.9 (SD 2.1) weeks for THA. These mean times were in comparison to the urban therapists who reported seeing patients with TKA at a mean 3.7 (SD 2.3) weeks post-operatively and mean 4.9 (SD 2.1) weeks for THA (Table 3) . Rural therapists typically saw patients for fewer sessions but reported longer follow-up sessions with patients.
During post-acute care, regardless of urban or rural settings, 42 % of physiotherapists rated improving ROM as the primary treatment goal for TJA, 36 % rated improving function as the primary goal, and 20 % of respondents rated pain control as a primary treatment goal ( Table 1) . The most common types of exercises reported included functional training (96 %) and strengthening exercises with free weights, body weight and/or strengthening machines (91 %). Cardiovascular training was the least commonly reported type of exercise (51 %) ( Table 2 ). Resources to guide exercises were primarily based on established guidelines (91 %) and past clinical experience (89 %). Commonly used modalities for TJA included ice (61 %), interferential current (39 %), heat (37 %), and muscle stimulation (33 %). The majority of treatment (91 %) was provided on an individual level with 2-3 rural respondents reported conducting small group classes.
Continuum of care
The primary treatment goal differed for each phase across the continuum of care. The pre-operative phase was directed at improving muscle strength, whereas functional activities were commonly mentioned for acute care and post-acute phase was directed at improving joint ROM. Treatment also differed across the continuum of care in that strengthening exercises such as the use of free weights were most frequently practiced during the pre-operative phase; bed-sittingstanding activities were the most commonly reported activities during the acute phase and functional strengthening activities such as stair climbing were most frequently reported during the post-acute phase. Across the continuum of care, treatment was primarily delivered on an individual basis rather than in a group format.
Discussion
Findings from this cross-sectional survey suggest that variation of rehabilitation across the continuum of care and geographic locations exists for TJA within the jurisdiction of provincial healthcare system. Variation in practice was reported with the treatment goals and type of treatment reported in each phase of care. It was expected that variability would occur across the three phases of care, pre-operative, acute and post-operative care, because patients' needs differ with each phase. What was not known prior to this study was the variability in treatment visit timing, duration, and type of physiotherapy services delivered at a province level. A better understanding of treatment variability is essential so that gaps in care can be identified and transparency in health care promoted. Variation of treatment was more pronounced with pre and post-operative care than with acute care where greater consensus was reported by the physiotherapists. This was likely due to the clinical acute care pathway which has been established provincially for a number of years. The clinical pathway is a means of standardizing care and managing LOS. It also is a tool to establish expectations of care for both the patient/family and the healthcare members [5] . While the clinical pathway has been designed to ensure standardized care within acute care, standardized care within in the community has not been developed within the health regions or province.
The frequency and type of services provided by physiotherapists varied in the community both before and after surgery. Despite the evidence supporting TJA rehabilitation for improved patient outcomes and the availability of best practice recommendations [30] , marked variations in clinical practice have also been documented by others [19] [20] [21] 31] . Because of documented variation in practice, others have advocated that quality assessment of health care, including rehabilitation, should be systematically assessed and evaluated [32] . It should be acknowledged, however, that practice variation at the therapist level is affected by macro level factors including the healthcare structure, financial reimbursement schemes, human resources and cultural influences [19] . Clinical pathways instituted at the provincial level were a means of standardizing care. This may explain, in part, as to why greater consensus in treatment goals and offered treatment was reported by physiotherapists for acute care management. While the clinical pathways for TJA in Alberta do not extend beyond the acute care setting, quality indicators may be one means to reduce practice variation in the community. Quality indicators go beyond clinical pathways to promote quality care and provide a means to measure and benchmark whether minimum standards of care have been met. To date no quality indicators exist for rehabilitation of TJA; however, work is currently underway to develop quality indicators for TJA [33] .
Variation of the frequency and duration of sessions was reported between urban and rural practice settings which could be affected by financial and human resources [19] . An indication of limited capacity in rural regions that was seen in this survey was a trend toward fewer therapy sessions reported by rural physiotherapists relative to the physiotherapists in urban settings. The pressure on providing physiotherapy in the community was also felt with the decreasing LOS for TJA, which has shifted the provision of rehabilitation services from the acute care setting into the community where little standardization in care exists [23, 34] . While the focus of the acute care pathway is to prepare patients for discharge, little focus has been directed toward the delivery of services in the community once the patient has been discharged. No clinical pathway or quality indicators exist in the community for rehabilitation services [23] . Future work is required to determine how post discharge services should be organized and identify approaches to optimize patient outcomes. Quality indicators which provide a benchmark of whether minimum standards of care are being met, may be a feasible approach to determine rehabilitation services for TJA in the community.
While we did not specifically examine the financial and human resources within this survey, it is likely that reimbursement was linked with services rendered and the available human resources. Others have reported that the ability or willingness to pay as barriers to access to private community physiotherapy services in Alberta [35] . Coverage for rehabilitation services in the community varies by health zones and, at best, consists of a finite number of visits that do not cover the duration of rehabilitation. Thus, individuals must pay for service or have access to third party coverage for further treatment. With capped visits for community rehabilitation, this negates the rehabilitation needed to optimize patient recovery within the first 3 to 6 months. As the demand for TJA continues to increase with an aging population and increasing prevalence of OA, health system efficiency and resource allocation is needed for rehabilitation of TJA.
The strength of this study lies in the broad spectrum of responses we received from physiotherapists who practiced in both urban and rural settings in all practice sectors across the continuum of care. Although this self-report information may be prone to reporting bias, it sheds light on the type of care, goals and treatment for TJA. Overall limitations of this study primarily pertain to the cross-sectional design of the survey. Response was voluntary and was limited to the number of licensed physiotherapists in the province. Notwithstanding, there is no established mechanism within the provincial data to identify the number of physiotherapists who treat patients with TJA and the type of services they provide. The intent of this survey was to provide preliminary information regarding the type of services delivered by physiotherapists for patients undergoing TJA across the continuum of care. The reported variation of practice seen pre-and post-operatively in the community will stimulate dialogue within healthcare as to what is the minimal standard of rehabilitation to provide patients recovering from TJA.
Conclusions
Findings from this survey provide insight into the rehabilitation care that patients receive for TJA across the continuum of care. Standardized care was reported by physiotherapists in acute care even in different sized settings with different levels of service. More investigation, however, is needed to determine the optimal preoperative and post acute patient-centred care for rehabilitation delivered in urban and rural practice settings.
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